Neural lobe function in aged Wistar/Tw strain rats showing polydipsia and polyuria.
Neural lobe function in male rats of the Wistar/Tw strain was studied at 3, 7 and 16-18 months of age. A significant rise in the serum arginine vasopressin (AVP) level was noted in 16-18-month-old rats showing polydipsia and polyuria. The content and concentration of AVP in the neural lobe of aged rats were significantly less than those of younger animals (3 and 7 months). These results point out an enhancement of AVP release from the neural lobe of aged rats. The reduction in urinary volume in aged rats subjected to 24 hours of water deprivation was less than those in younger animals. No increase in urinary sodium, potassium and chloride concentrations was observed in aged rats, and the decrease in electrolyte excretion from urine during the dehydration period was less in aged rats than younger ones. These results suggest that the antidiuretic response to osmotic stimuli was reduced in aged rats. The administration of AVP to aged rats resulted in a significant decrease in water intake and urinary volume, but AVP administration did not induce any change in the electrolyte balance. Therefore, it is concluded that the main cause of the development of polydipsia and polyuria is the decline in renal function but not in neurosecretory activity, although exogenous AVP can effectively reduce water intake and urinary output in aged rats.